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,QWURGXFWLRQ
7KH 5HSXEOLF RI 0ROGRYD DIWHU VLJQLQJ DQG UDWLI\LQJ WKH 'HHS DQG &RPSUHKHQVLYH )UHH 7UDGH $JUHHPHQW




7KXV WKH LQFUHDVLQJRI WKHFRPSHWLWLYHQHVVRI WKHDJULFXOWXUDOHQWHUSULVHV IURPWKH5HSXEOLFRI0ROGRYDPXVW
EHFRPHDVWUDWHJLFREMHFWLYHERWKDWLQWHUQDWLRQDOQDWLRQDODQGORFDOOHYHO
7KH WHUPRI FRPSHWLWLYHQHVV LVYHU\RIWHQXVHGE\SROLWLFLDQV VFLHQWLVWVPDVVPHGLDEXW DQXQLTXHGHILQLWLRQ
UHJDUGLQJFRPSHWLWLYHQHVVVLJQLILFDQFHDQGRIWKHGHWHUPLQDWLRQPHWKRGVRIFRPSHWLWLYHQHVVGRHVQ¶WH[LVW
7REH FRPSHWLWLYHPHDQV WR VXFFHHG DVZHOO DVRWKHUV:HFDQ DSSUHFLDWH DQ HQWHUSULVH DVEHLQJ FRPSHWLWLYH
ZKHQGXHWRWKHDYDLODEOHFRQGLWLRQVSURGXFWLRQIDFWRUVPDQDJHULDODQGPDUNHWLQJVNLOOVILQDQFLDOUHVRXUFHVHWF
WKLV HQWHUSULVH REWDLQV D VXVWDLQDEOH DGYDQWDJH RYHU FRPSHWLWRUV E\ KLJKHU SURGXFWLYLW\ DQG RQ WKLV EDVLV ORZHU
FRVWV GLYHUVLW\ RI SURGXFWV KLJK TXDOLW\ SURGXFWV HQVXULQJ LQ WKLV ZD\ KLJKHU GLYLGHQGV IRU WKH VKDUHKROGHUV
ILQDQFLDOUHVRXUFHVIRUDEHWWHUILQDQFLQJRIWKHHQWHUSULVHDFWLYLW\DQGWKHUHPXQHUDWLRQRIWKHODERUIRUFHFRUUHODWHG
ZLWKSURGXFWLYLW\*DUUHOOL.UXJPDQɋɵɪɛɭ




7KHSUREOHPRIFRPSHWLWLYHQHVVRIHQWHUSULVHV IURPWKHKRUWLFXOWXUDO VHFWRU LVYHU\VWULQJHQWEHFDXVH WKHUHDUH





EDVHGRQWKHUHSRUWEHWZHHQWKHRXWSXW LQGH[DQGLQSXW LQGH[ WKXVGHWHUPLQLQJWKHRXWSXWVYDULDWLRQFRPSDUHGWR
LQSXWVIRUWKHDQDO\]HGSHULRGRIWLPH
2IFRXUVH WKDW WKHSDUWLDO IDFWRUSURGXFWLYLW\ LVYHU\XVHIXO LQ VRPHFDVHV IRU H[DPSOH LQDQDO\]HRI WKH ODERU
PDUNHWODQGPDUNHWEXWWKHVHLQGLFDWRUVFDQPLVOHDGWKHPDQDJHUDERXWWKHWHFKQRORJLFDOSURJUHVVRIWKHHQWHUSULVH
EHFDXVHLWGRHVQ¶WUHIOHFWVDOOWKHYDULDWLRQVUHJDUGLQJWKHXVHRIRWKHURXWSXWV
,Q WKLVFRQWH[W WKHPDLQ LGHDRI WKLV VFLHQWLILF UHVHDUFKFRQVLVWVRIGHWHUPLQDWLRQ WKH7RWDO)DFWRU3URGXFWLYLW\
7)3DVDJOREDOLQGLFDWRURIFRPSHWLWLYHQHVVDFFHSWHGE\VFLHQWLVWVIURPDOORYHUWKHZRUOG7KHGHWHUPLQDWLRQRI
7)3 RI WKH HQWHUSULVHV IURP WKH KRUWLFXOWXUDO VHFWRU ZLOO JLYH WKH SRVVLELOLW\ WR DQDO\]H WKH LQIOXHQFH RI VHYHUDO
IDFWRUV RQ FRPSHWLWLYHQHVV FKDQJH DQG WR SURSRVH VROXWLRQV RI LQFUHDVLQJ WKH FRPSHWLWLYHQHVV RI DJULFXOWXUDO
HQWHUSULVHVIURPWKHKRUWLFXOWXUDOVHFWRURIWKH5HSXEOLFRI0ROGRYD
0DWHULDOVDQG0HWKRGV
,QRUGHU WRUHDOL]H WKHVFLHQWLILF LQYHVWLJDWLRQVZHUHXVHG WKHGDWDIURPWKH1DWLRQDO%XUHDXRI6WDWLVWLFVRI WKH
5HSXEOLFRI0ROGRYDDQGDOVRWKHGDWDFROOHFWHGIURPWKHDJULFXOWXUDOHQWHUSULVHVRIWKH5HSXEOLFRI0ROGRYD
7R DQDO\]H WKH FRPSHWLWLYHQHVV RI WKH DJULFXOWXUDO HQWHUSULVHVZDV XVHG WKH VFLHQWLILF UHVHDUFKPHWKRG ±'($
'DWD(QYHORSPHQW$QDO\VLVZKLFKLVYHU\SRSXODULQHIILFLHQF\DQGSURGXFWLYLW\LQYHVWLJDWLRQRIHQWHUSULVHV'($
JLYHVSRVVLELOLW\WRHVWLPDWHWKHIURQWLHUXVLQJWKHQRQSDUDPHWULFPRGHOVRIOLQHDUSURJUDPPLQJHVWDEOLVKLQJIRUWKH
DQDO\]HG HQWHUSULVHV WHFKQLFDO HIILFLHQF\ EDVHG UDQNLQJV 7KH IRFXV LV QRW RQ WKH HVWLPDWLRQ RI WKH PHGLXP
WHFKQRORJLFDO SURGXFWLRQ IXQFWLRQ XVHG E\ DOO WKH DQDO\]HG HQWHUSULVHV EXW RQ WKH LGHQWLILFDWLRQ RI WKH PRVW
FRPSHWLWLYH HQWHUSULVHV ,Q WKLV ZD\ LV GUDZQ WKH SURGXFWLRQ IURQWLHU ZKLFK KDV DW LWV EDVH WKH EHVW SURGXFWLRQ
SUDFWLFHVDQGDOOWKHDQDO\]HGHQWHUSULVHVDUHOLQNHGWRWKLVIURQWLHU
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$VDJOREDOLQGLFDWRURIFRPSHWLWLYHQHVVZDVXVHG7RWDO)DFWRU3URGXFWLYLW\7)3EHLQJFDOFXODWHGRQWKHEDVLVRI






WKHWHFKQRORJ\RISURGXFWLRQ PRGHOVWKHWUDQVIRUPDWLRQRILQSXWV LQRXWSXWV ZKHUH











ttt Syx ∈ ,QDGGLWLRQ  =






















,Q ILJ LW FDQEHREVHUYHG WKDW WKHREWDLQHGSURGXFWLRQ DW WKH WLPH W LV LQWHULRU WR WKH WHFKQRORJ\ IURQWLHU RI






yt+1 = d 
e,c 
yt/Ϋ* = b 
yt = a 

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7KH KRUWLFXOWXUDO VHFWRU RI WKH 5HSXEOLF RI 0ROGRYD KDV D KLJK LPSRUWDQFH LQ WKH HFRQRPLF JURZWK RI WKH
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WKDW WKH7)3DYHUDJHIRU WKHDQDO\]HGSHULRG LVZKLFKUHIOHFWV WKDW WKH7)3LQFUHDVHGE\ZKLFKZDV
TEΔ TΔ PEΔ SEΔ
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LQIOXHQFHG E\ WKH WHFKQLFDO HIILFLHQF\ FKDQJH ¨7( E\  7KH WHFKQLFDO HIILFLHQF\ FKDQJH UHSUHVHQWV WKH
SURGXFWEHWZHHQWKHVFDOHHIILFLHQF\FKDQJH¨6(DQGWKHSXUHHIILFLHQF\FKDQJH¨3(7KXVWKHSXUHHIILFLHQF\
FKDQJHFRQVWLWXWHGDQGWKHVFDOHHIILFLHQF\FKDQJHFRQVWLWXWHG
)URPWKHDQDO\]HRI WKHWHFKQRORJLFDOHIILFLHQF\FKDQJH¨7 GXULQJ WKHDYHUDJHRI WKLV LQGLFDWRU












RI GHYHORSPHQW EHFDXVH WKH 7)3 YDOXH ZDV HTXDO WR  ZKLFK UHSUHVHQWV D GHFUHDVH RI WKH WRWDO IDFWRU
SURGXFWLYLW\E\
7KLVVLJQLILFDQWGHFUHDVHZDVFDXVHGE\WKHGHFUHDVHRIWKHWHFKQRORJLFDOHIILFLHQF\FKDQJHE\DQGE\WKH
GHFUHDVH RI WKH WHFKQLFDO HIILFLHQF\ FKDQJH E\  7KH VFDOH HIILFLHQF\ FKDQJH GHFUHDVHG E\  7KLV
HQWHUSULVHLVQRWFRPSHWLWLYHDQGWKHUHDUHQHFHVVDU\ELJLQYHVWPHQWVWRDSSOLFDWHWKHVFLHQWLILFWHFKQLFDOSURJUHVV
7KXVZHFDQUHYHDO WKDW WKHHQWHUSULVHZLWK WKHQXPEHU LV VSHFLDOLVHG LQFHUHDOVSURGXFWLRQ RI VDOHV
LQFRPHVFRPHIURPFHUHDOVWUDGLQJDQGLWLVOHVVFRPSHWLWLYHFRPSDUHGWRWKHHQWHUSULVHZLWKWKHQXPEHUZKLFK
UHJLVWHUHGD7)3HTXDOWRZKHUHRIWKHVDOHVLQFRPHDUHIURPWKHKRUWLFXOWXUDOSURGXFWVWUDGH7KXVWKH
HQWHUSULVHZLWKQXPEHUQHHGV LQYHVWPHQWV LQ WKH WUDFWRUDQGPDFKLQHU\SDUN WRSUHYHQW WKHGHJUDGDWLRQRI WKH
WHFKQRORJLFDOSURFHVV
)URPWKHDQDO\VHRI WKHDJULFXOWXUDOHQWHUSULVHVUHYHDOHGLQ WKH WDEOHZHFDQVWDWH WKDW WKHPDMRULW\RI WKHP
KDYHWKHWHFKQRORJLFDOHIILFLHQF\FKDQJHOHVVWKDQ7KLVIDFWSURYHVWKDWWKHWHFKQRORJLFDOSURJUHVVLVQRWDSSOLHG
LQDJULFXOWXUHZKLFKLQIOXHQFHVLQDQHJDWLYHZD\WKHFRPSHWLWLYHQHVVRIWKHDJULFXOWXUDOHQWHUSULVHV




JLYHQ E\ ILJ  VXUIDFH RI WKH DJULFXOWXUDO ODQGV HIIHFWLYHO\ VHHGHG FRVWV IRU ODERXU UHPXQHUDWLRQ RWKHU FRVWV
ZKLFK LQFOXGH FRVWV IRU VHHGV DQG SODQWLQJPDWHULDO WKRXVDQGV OHL  FRVWV IRU  FKHPLFDO DQG QDWXUDO IHUWLOL]HUV
WKRXVDQGVOHLFRVWVIRUDX[LOLDU\DFWLYLWLHVDQGDQGLQGLUHFWFRVWV
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08/7,67$*( &267'($ 0$/048,67'($ '($67$*( '($67$*( 
6RXUFHHODERUDWHGE\WKHDXWKRUXVLQJWKH'($3
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 WKDQ WKH HQWHUSULVHV ZKHUH EHVLGH WKH KRUWLFXOWXUDO SURGXFWLRQ DOVR DUH JURZQ RWKHU W\SHV RI DJULFXOWXUDO
SURGXFWLRQOLNHFHUHDOVVXQIORZHUOHJXPLQRXVHWF
7KH LQFUHDVLQJ RI WKH 7)3 DW WKH KRUWLFXOWXUDO HQWHUSULVHV E\  ZDV LQIOXHQFHG E\ WKH LQFUHDVLQJ RI WKH
WHFKQLFDOHIILFLHQF\FKDQJHE\,QLWVWXUQWKHWHFKQLFDOHIILFLHQF\FKDQJHIRUWKHKRUWLFXOWXUDOSURGXFWLRQLV
GHWHUPLQHG E\ WKH SXUH HIILFLHQF\ FKDQJH DQG WKH VFDOH HIILFLHQF\ FKDQJH 7KXV WKH LQFUHDVLQJ RI WKH WHFKQLFDO
HIILFLHQF\FKDQJHZDVLQIOXHQFHGE\WKHLQFUHDVLQJRIWKHSXUHHIILFLHQF\FKDQJHE\
)URPWKHDQDO\VHRIWKHWDEOHLWLVUHYHDOHGWKDWWKHHQWHUSULVHZLWKQXPEHUKDVWKH7)3YDOXHHTXDOWR
ZKLFK LVPXFKPRUH WKDQ WKH7)3DYHUDJHIRUZKLFKFRQVWLWXWHG7KXV IURPWKHDQDO\]HRI WKH






























RI WKH KRUWLFXOWXUDO SURGXFWLRQ VDOHV LQFRPH LQ WKH WRWDO VDOHV LQFRPHV WKHUH ZDV UHJLVWHUHG DOVR DQ LQFUHDVH RI
FRPSHWLWLYHQHVVQDPHO\DWWKHDJULFXOWXUDOHQWHUSULVHVZKHUHWKHVKDUHRILQFRPHVIURPWKHKRUWLFXOWXUDOSURGXFWLRQ























 $W WKHPDMRULW\RI WKHKRUWLFXOWXUDO HQWHUSULVHV WKH WHFKQRORJLFDO HIILFLHQF\ FKDQJH FRQVWLWXWHG VXEXQLW YDOXHV
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5HIHUHQFHV
%KDWWDFKDUMHD$,QIDQW,QGXVWU\3URWHFWLRQ5HYLVLWHG,Q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 7KH HFRQRPLF WKHRU\ RI LQGH[ QXPEHUV DQG WKH PHDVXUHPHQW RI LQSXW RXWSXW DQG
SURGXFWLYLW\(FRQRPHWULFDS
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